Objective: To determine (i) the importance of parents' motives for everyday family food choices; and (ii) the relationship between parental food choice motives and eating patterns of 12-to 13-year-old children.
Dietary choice may have important consequences for health (1) . Of particular concern are unhealthy diets and energy imbalances in children and adolescents (2) , as overweight and obesity in young people may have adverse consequences on physical morbidity in adulthood and result in premature mortality (3) . National studies among 8-to 13-year-old Norwegian children show a lower intake of fruit and vegetables and a higher intake of sugar than the official dietary recommendations (4) . Furthermore, a substantial increase in overweight has been observed in Norwegian schoolchildren over the last 30 years (5, 6) . One priority of the Norwegian health authorities is to improve the eating habits of children by recommending regular meals and a diverse diet high in fibre and low in energy-dense products.
Personal food choices are influenced by a wide spectrum of social, cultural and individual factors (7) (8) (9) . At the individual level, the motivation for food choice may be influenced by factors like sensory appeal, convenience, price, habit, weight control, health concerns and ethical concerns. These factors have also been associated with diet quality in adults, and may explain differences in diet linked to socio-economic status (8, (10) (11) (12) (13) (14) (15) . Individual motives are considered to be modifiable and therefore interesting with regard to health promoting activities. The Food Choice Questionnaire (FCQ) has been developed (8) to assess the motives underlying individual food selection. The FCQ is a multidimensional measure of thirty-six statements relevant to consumers' food choices.
Parents play a primary role in providing food for their children. The family eating environment, including parental food attitudes, eating behaviour and feeding practices, is central in the development of children's eating habits and weight outcome (16) (17) (18) (19) (20) . However, few studies have examined the relationship between parental food choice motives and children's dietary habits (21, 22) . As available data are limited, and the importance of motives may vary between countries and cultures (23, 24) , additional studies are needed. Norwegian studies of food choice motives have thus far focused on adult consumers' motives for selecting foods with certain characteristics (25, 26) , not on the association between parental food choice motives and children's diets.
We have previously reported four distinct eating patterns among primary-school children in Telemark County, Norway, representing both healthy and unhealthy eating habits (27, 28) . Parental-reported food choice motive data were collected simultaneously at age 12-13 years. The aims of the present study were to: (i) determine parents' motives for everyday family food choices; and (ii) investigate the relationship between parental food choice motives and the eating patterns of 12-to 13-year-old children.
Methods

Participants and study design
The present data were obtained from a study of diet, physical activity and BMI development in primary-school children in Telemark County, Norway. The data were collected in the spring of 2010, from children in primary school grade 7 (age 12-13 years). The detailed data collection methods have been described previously (27, 28) . In brief, all 104 primary schools in Telemark County were invited to participate in the study, and fifty-three agreed. Written parental consent to inclusion in the study was received for 1095 out of 1503 invited children, representing about half of the county's grade 7 pupils. Complete data on parental-reported food choice motives and children's diet were obtained for 786 participants. The study was conducted according to the guidelines laid down in the Declaration of Helsinki and the research protocol was approved by the Regional Committee for Ethics in Medical Research and the Norwegian Data Inspectorate. Informed written consent was obtained from the parents of all participating children.
Food choice motives
Parental motives for food choices were measured using statements from the original FCQ (8) . The original FCQ contained a total of thirty-six statements covering health, mood, convenience, sensory appeal, natural content, price, weight control, familiarity and ethical concerns. After considering the relevance of the different items in the present study, we decided to make the following adjustments: (i) reduce the number of items in the original study's mood dimension from six to three; (ii) omit one statement from the original study's ethical concern dimension; and (iii) add an extra statement -'is low in sugar' -to reflect that the amount of sugar in the diet is an important nutritional issue (Table 1) . Accordingly, the parents were presented with thirty-three statements in total (Table 1 ). All statements had previously been translated into Norwegian using the back-translation procedure (29, 30) as part of the TRUEFOOD pan-European consumer study (31) . To make the respondents focus on the family diet, the parents were asked to endorse the statement 'It is important to me that the food we eat on a typical dayy', instead of 'ythe food I eaty', as in the original questionnaire. To ensure a focus on family diet, the FCQ was presented to the parents after the dietary data. Instead of the original four-category scale (8) , a seven-point Linkert scale was used to increase the variability of the measurement scale and thereby allow for better discrimination (7) . The response alternatives ranged from 1 5 'I totally disagree' through 4 5 'I neither agree nor disagree' to 7 5 'I totally agree'. Complete food choice motive data were obtained for 840 participants.
Dietary information
The children's food and drink intake was reported by their parents using a retrospective FFQ, which asked about habitual daily consumption of forty food items, eleven types of drink, thirteen types of snacks (between meals) and five main meals (breakfast, lunch, afternoon meal, dinner, supper) during the last 6 months. This questionnaire was based on a short FFQ developed for use with children in grades 4 and 8 in Norway, but was modified to include more dietary questions. Before the study, the FFQ was tested on a sample of parents and followed up by qualitative interviews (32) . Response alternatives and other details have been reported previously (28) . Complete dietary data were obtained for 800 participants.
Socio-economic variables
In addition to providing dietary information and motives for food choice, the parents reported their educational level and family income.
Parental educational level was divided into three categories: 'primary/lower secondary education' (10 years or less), 'upper secondary education' (3 to 4 years) and 'university or university college'.
Family income was divided into three categories: 'both parents ,NOK 300 000 (h33 909)', 'one parent $NOK 300 000' and 'both parents $NOK 300 000', where NOK is Norwegian kroner.
BMI categories of children and parents
The weight and height of the children were measured by public health nurses at each school. The children were weighed wearing light clothing (i.e. trousers, T-shirt, socks) using calibrated, electronic scales measuring in 100 g increments. The BMI (kg/m 2 ) of each child was calculated based on these measurements. Child BMI categories were calculated using the International Obesity Taskforce cut-off points (underweight, normal weight, overweight, obese), based on growth curves and BMI values of 17, 25 and 30 kg/m 2 at age 18 years (33, 34) . The respective cut-off points for 12?5-year-old boys and girls were used. Due to small numbers, we included underweight children in the normal-weight group and obese children in the overweight group.
Parent BMI categories were calculated based on self-reported height and weight and the International Obesity Taskforce cut-off points for adults (overweight at BMI $ 25 kg/m 2 ).
Statistical analyses
An initial principal component analysis (PCA) was performed to investigate whether the same motive dimensions were valid in our sample as in the original FCQ (8) . Motive scores were calculated as the mean of the underlying statement scores for each respondent and used as continuous variables in the further analyses. A high motive score indicates high importance of the respective food choice motive, while a lower mean score indicates lower importance. Cronbach's alpha (Cr a) was used as a measure of the internal reliability of each motive. Food choice motives with poor or unacceptable internal reliability (Cr a # 0?70) (35) were omitted from the further analyses. Four distinct eating patterns had previously been identified from the reported dietary responses using PCA (28, 36) . The eating patterns were named after the nature of the foods, beverages and meals within each pattern, as follows: (i) a 'junk/convenient' pattern, characterised by processed fast foods with high fat and sugar content; (ii) a 'varied Norwegian' pattern, characterised by regular main meals and a diverse diet, close to what is recommended by the health authorities; (iii) a 'snacking' pattern, characterised by snack items, sugar-sweetened drinks and irregular main meals; and, finally, (iv) a 'dieting' pattern, containing foods and drinks often associated with dieting and weight control, like artificially sweetened and low-fat products. Individuals were given factor scores for each of the eating patterns. Positive factor scores indicate high consumption of foods, drinks, snacks and meals within the respective pattern, while negative factor scores indicate low consumption. The factor scores for each eating pattern were used as continuous variables in the present regression analysis. We used a multiple linear regression model to examine the association between food choice motives and eating patterns as independent and dependent variables, respectively. The potential confounding background variables available for the multiple regression analysis were child's gender, child's overweight, maternal and paternal overweight, maternal and paternal education, and total family income. We employed a stepwise selection that included the variables significantly associated with eating patterns in each model. Adjusting for all of the background variables had little additional impact on the effect estimates.
Only participants for whom complete data on food choice statements and dietary responses were available (n 786) were used in the present analyses. The categorical background variables were constructed as dummy variables before being entered in the regression model.
For all tests, a significance level of P , 0?05 was applied. The questionnaires were scanned by Eyes and Hands (Readsoft Forms, Helsingborg, Sweden), and all statistical analyses were carried out using the SPSS statistical software package version 15.
Results
Of the 786 participants included in the analyses, 50 % were boys and 50 % were girls. Some 52 % of mothers and 39 % of fathers were registered in the highest education category, 'university or university college', while 36 % of mothers and 48 % of fathers fell into the category 'upper secondary education' and 12 % of mothers and 13 % of fathers fell into the lowest education category -'primary/ lower secondary education'. In total, 89 % of the parents were registered in the two highest categories of family income. Furthermore, 16 % of the children (objective measures), 36 % of mothers and 53 % of fathers (selfreported data) were registered as overweight.
The initial PCA identified eight motive dimensions (Table 1) . Dimension 1 included statements concerning health, natural content and ethical concerns. When the statements of dimension 1 were analysed in a separate PCA, three distinct patterns related to health, natural content and ethical concerns emerged (data not shown). Dimension 2 included statements related to personal mood and emotion. Two statements related to sensory quality and one statement related to personal weight control also emerged in this dimension. Dimensions 3 and 8 respectively included statements related to convenient cooking and food availability. Dimensions 4, 5, 6 and 7 included statements related to weight control, sensory quality, familiarity and price.
We decided to use the original dimensions (8) to calculate food choice motives and labelled them accordingly. The internal reliability of the current food choice motives (Cr a) ranged from 0?55 to 0?84 (Table 2 ). The motives 'price', 'ethical concerns' and 'familiarity' were omitted from the regression analyses due to poor or unacceptable internal reliability (Cr a # 0?70) (35) . The food choice motive 'sensory appeal' was found to be the most important motive behind everyday parental food choices, followed by the motives 'health', 'convenience', 'natural content' and 'weight control' ( Table 2 ). The motives 'mood', 'price' and 'ethical concerns' were of less importance, and the motive 'familiarity' was rated least important by the parents ( Table 2 ). The ranking order of the food choice motives was determined independently of socio-economic background and BMI of the parents and children (data not shown).
Multiple regression analysis of the associations between parental food choice motives and children's eating patterns (Table 3) showed that the strongest associations appeared between the motive 'health' and the 'varied Norwegian' eating pattern, and between the motive 'weight control' and the 'dieting' pattern. In addition, negative associations were observed between both the 'health' (strongest association) and 'weight control' motives and the 'junk/convenient' eating pattern. Negative association was also evident between the 'weight control' motive and the 'snacking' pattern. The 'mood' motive was positively associated with the 'junk/ convenient' pattern and the 'snacking' pattern, while 'convenience' was positively correlated with the 'junk/ convenient' pattern and negatively associated with the 'varied Norwegian' eating pattern. 'Sensory appeal' and 'natural content' were negatively associated with the 'dieting' pattern, while 'natural content' was positively associated with the 'varied Norwegian' eating pattern. All associations were observed independently of available background variables (Table 3 , adjusted model).
Discussion
In the present study, 'sensory appeal' emerged as the most important motive for food choice, followed by 'health', 'convenience' and 'natural content' ( Table 2) . Although country-specific consumer differences are evident (23, 24) , several other studies have identified the same four motives as being among the most important for individual food choice (8, 10, 21) . 'Sensory appeal' has been identified as the most important motive in previous studies (25, 37) and is based on statements related to 'smell', 'appearance', 'texture' and 'taste'. However, to be able to market healthy food, additional studies are needed on what 'sensory appeal' means to children and adults respectively. 'Natural content' has emerged as relatively important in recently published studies (21, 24, 25) . The latter may be due to increased concern among consumers regarding the use of artificial additives in foods and drinks.
Given the intense focus on dieting and weight control by health authorities and the media in recent years, it seemed likely that the food choice motive 'weight control' would have a relatively high importance. However, 'weight control' was not among the four most important parental motives defined in the present study. One possible explanation may be, as suggested by others (21) , that parents consider weight control to be less important when focusing on the family diet than when focusing on their personal diet.
The importance of 'price' as a motive factor for food choice has previously been highly ranked in several studies, especially among low-income groups (8, 10, 15) . In the present study, however, 'price' was among the motives considered least important by parents. This may partly be explained by Norway's high standard of living and high wage levels, which mean that only about 10 % of consumers' income is spent on food. Furthermore, most of the participants (89 %) in the present study fell into the two upper categories of family income.
All of the food choice motives included in the regression analysis were significantly associated with one or more of the eating patterns of the children (Table 3 ). The strongest associations were observed between the parental food choice motive 'health' and the 'varied Norwegian' eating pattern, and between the motive 'weight control' and the 'dieting' pattern.
Children with parents who rated 'health' as important scored highly on the 'varied Norwegian' eating pattern and low on the 'junk/convenient' eating pattern, indicating a high intake of a diverse diet comprising regular meals and a low intake of high-energy foods and fast food. The observed associations are similar to those found in adult studies (10, 38) and among Finnish families (21) . Children with parents who considered 'weight control' important scored highly on the 'dieting' pattern and low on the 'junk/convenient' and 'snacking' patterns, although no significant association was observed between 'weight control' and the 'varied Norwegian' eating pattern. The results indicate that parental weight concerns may be a promoter to a high intake of 'light' products rather than the recommended diverse diet.
We have previously reported that adherence to the 'varied Norwegian' eating pattern was favourable in maintaining normal weight status and achieving a change from overweight to normal weight in children, compared with adherence to the 'dieting' pattern (28) . Moreover, dieting behaviour and strict food restrictions have been associated with overweight in children and adolescents in other studies (39) (40) (41) . The present results emphasise the importance of focusing on parents' health concerns, rather than their weight concerns, when promoting healthy eating by children. Furthermore, the present results indicate that 'natural content' may promote the 'varied Norwegian' eating pattern and be a barrier to the 'dieting' eating pattern, a finding similar to associations found among Finnish families (21) . Hence, highlighting the importance of natural ingredients and low additive content could be an additional way to encourage parents to purchase recommended foods for their children.
The motive 'convenience' was associated with high scores for the 'junk/convenient' eating pattern and low scores for the 'varied Norwegian' eating pattern, indicating that parents consider healthy foods to be less accessible and more time-consuming and difficult to prepare. The results suggest that 'convenience' may act as a barrier to recommended foods and regular meals and as a promoter to easily accessible, quick 'junk' foods. Fast food purchases for family meals in busy families and high availability of unhealthy food at home have previously been associated with high intakes of such foods among adolescents (42, 43) . Furthermore, the idea that healthy foods and meals are generally difficult to prepare is likely to be common among many consumers (31, 44) . To improve children's diet, health authorities should strive to make healthy food more easily available, develop new products that are easy to prepare, and make families with children aware of easy ways to prepare healthy food.
'Sensory appeal' was the most important parental motive for food choice overall, but was only associated with the children's 'dieting' pattern. The lack of association with the other eating patterns indicates that sensory quality is important across most food types (10) . The parental motive 'mood' was positively associated with the two unhealthy eating patterns 'snacking' and 'junk/convenient'. The 'mood' motive contains items Table 3 Association (beta coefficients and 95 % confidence intervals) between parental food choice motive scores and children's eating pattern scores (n 786). Parents and children aged related to emotional state, relaxation and stress control, and the results suggest that this may have a stronger association with recreational and emotional eating than with the basic diet and everyday food.
The present study has strengths, but also limitations that should be recognised. One strength is the large sample of respondents and the relatively high response rate. Furthermore, the study included several background variables considered important with regard to diet and food choice motive variability. Another strength of the study is the use of PCA-derived eating patterns as a measure of the children's overall dietary and meal habits, as opposed to individual nutrients, single food items, single meals or indices containing just a few indicators of a healthy or unhealthy diet (45) . The present FFQ represented a wide range of commonly used food items, snack products, drinks and meals, resulting in robust factors (eating patterns) that all include multiple items.
The FCQ used in the present study was modified to make the parents focus on the family's diet rather than their own preferences. We used thirty-two of the thirty-six original statements, and added one new statement. The initial PCA defined underlying dimensions comparable to those defined by the original FCQ (8) and only minor deviations were observed. Consequently, we used the original dimensions to calculate food choice motives, as they are easy to interpret and have been found valid and reliable in other samples. This may have caused weaker correlations between food choice motives and diet data than if dimensions based strictly on the current PCA had been used. Furthermore, the internal reliability of the calculated motives was somewhat lower than in the original FCQ (8) and in the modified FCQ used in six European countries (31) , possibly due to the modifications described. Nevertheless, the motives used in the regression analyses had acceptable internal reliability (Cr a $ 0?70) (35) . We had previously collected parent-reported dietary data on the same children at age 9-10 years (27) . The present study was a follow-up, and parental reporting was chosen to avoid differing data collection conditions at the two collection times, and to reduce under-reporting, which is thought to be common among adolescents (46) . We cannot exclude the possibility that the dietary reports were influenced by parental under-reporting of unhealthy items or over-reporting of healthy products, as parents are probably less aware of what their children eat outside the home (46) . Further, biases caused by errors in memory cannot be excluded (47) . Consequently, it is likely that the dietary data reflect the parents' 'dietary image' rather than the true habitual diet of the children (47) . The current FFQ data were used to derive dietary patterns which reflect dietary behaviour. Dietary patterns are less likely to be distorted by misreporting than estimated intakes of energy, nutrients and food amounts. The reproducibility and validity of PCA-derived dietary patterns assessed using FFQ have previously been found to be comparable to those of patterns obtained by weighed dietary records (48) (49) (50) . Any parental misreporting of food items is likely to have attenuated the association between food choice motives and eating patterns.
Parents may over-report socially acceptable motives (21) . Therefore, we cannot exclude the possibility that some parents answered the questions with their personal food preferences in mind. However, the FCQ was presented to the parents after the FFQ, and the introduction to the statements was modified to make the parents focus on the family's diet rather than their own preferences. This is likely to have helped the parents keep the family diet in mind when reporting their food choice motives.
It can be assumed that social background and family weight status may have influenced the parental food choice motives and the children's eating habits (8, 11, 12, 20) . Clear associations have previously been reported between eating patterns and parental education levels, maternal overweight and the tracking of children's overweight (27, 28) . However, the observed associations between food choice motives and eating patterns remained almost unchanged when adjusted for the background variables, indicating an important independent association, also observed by others (21) . It should be noted that self-reported weight is prone to under-reporting. This may have biased the effect of parental BMI categories in the adjusted models.
It should be recognised that in the present study the food choice motives explained only part of the variation observed in the children's dietary data. Children's eating patterns may be influenced by other factors inside and outside the home, like television advertisements, peers, etc. Furthermore, the FCQ reports the food choice motives of individuals, a limited part of the complex range of factors related to food choice (9) . The present study's crosssectional design eliminates the possibility of identifying causal relationships between parental food choice motives and children's eating patterns.
Another possible limitation is bias due to missing data. However, as complete data were obtained for more than 70 % of the respondents, and because those with missing data did not differ substantially from the rest in terms of available background variables, we consider this problem to be limited. The data collection was undertaken in one Norwegian county only and the results are not necessarily representative of the national population. Furthermore, the participating parents had a somewhat higher education level and total family income than the Norwegian population in general.
Conclusions
The parental motive 'sensory appeal' emerged as the most important overall motive for food choices concerning the family's daily diet, followed by the motives 'health', 'convenience', 'natural content' and 'weight control'.
All food choice motives included in the regression analysis were significantly associated with one or more of the child eating patterns. The motive 'health' was the parental food choice motive which was most strongly associated with a varied diet and regular meals, while the motive 'convenience' appeared to be an important barrier in this regard.
The results indicate that parental food choice motives may have important implications for the diet of children. To help and stimulate parents to make healthy food choices, health promotion activities targeted at families with children should focus on the health benefits and naturalness of recommended foods, a varied diet and regular meals, rather than emphasising weight control. In order to increase the intake of healthy foods by children, authorities should strive to make a diverse selection of healthy foods easily available, stimulate the development of new, healthy products which are easy to prepare, and make families with children aware of easy ways to prepare healthy food.
